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gation farming. Feed crops will be
needed to supplement native range
and irrigated pasture in growing
and fattening livestock. Wheat will
continue to be grown as a cash crop,
at least to the extent necessary for
rotation purposes. In addition to
crops now grown in the area, sugar
beets and potatoes are possibilities.
Present estimates indicate satisfac-
tory yields, but markets for these
crops will have to be developed.

In working out probable incomes
for these future farming systems a
projected level of prices was as-

sumed. These prices were estimated
by the U.S. Department of Agricul-
ture for use in river basin studies. In
general, they approximate 1949
prices with a 1 to 1 ratio of prices
to costs ($22.00 for choice yearling
slaughter steers, $16.65 for hogs,
$1.55 for wheat, $1.20 for corn, and
$0.65 for oats).

Farm Sizes
Three sizes of farms were found
to be typical of the area: 320 acres,
480 acres, and 800 acres. These sizes
are likely to continue to be impor-

Comparison of labor income from various organizations and sizes of farms under dry-
land and partial irrigation, central South Dakota, calculated on projected price level.
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tant under irrigation. They were
analyzed, in the study already men-
tioned, under dryland and irrigated
conditions and with various organi-
- zations but for illustration in this
article only the 480-acre cattle-hog
farm will be used.

This 480-acre farm is assumed to
have 330 acres of cropland and 145
acres of range pasture and hay. It
also would have 288 acres of irriga-
ble land—48 acres of class 1, 107
acres of class 2, and 183 acres of
class 3. The cropping system for this
farm under partial irrigation and
under improved dryland farming
would have the acreages of various
crops shown in Table 3.

Table 3. Cropping Systems of 480-Acre Farm
Under Partial Irrigation and Under
Improved Dryland Farming

Acres Acres
Dry Irrigated

Type of Farm Cropland Cropland

Dryland Farm
Corn

Alfalfa
Irrigated Farm

Corn 13 144

Wheat e

Alfalfa

The dryland farm would have a
7-cow beef breeding herd on the
range pasture and 30 sows on alfal-
fa pasture. The partially irrigated
farm would have either a 37-cow
beef breeding herd or a 17-cow herd
and 59 purchased feeders on the
range pasture and irrigated pasture,
as well as 30 sows on irrigated alfal-
fa pasture.

Average Investments

Total average investment would
be $55,600 on the irrigated farm
where all cattle were raised and
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$55,200 where the cattle were both
raised and purchased (Table 4). In
contrast, total average investment
on the dryland farm would be
$27,900. Labor requirements would
be 408 man-days a year where all
cattle are raised or 393 man-days
where cattle are raised and pur-
chased on the irrigated farm. On the
dryland farm 180 man-days of labor
would be required. Labor income
(return to operator for his labor
and management) would be $4,539
on the dryland farm and $6,755 on
the irrigated farm where cattle are
raised, or $9,310 where cattle are
raised and purchased. Capital in-
come (returns to operator for his
investment expressed as percentage
of investment) would be about 16
percent on the dryland farm and 12
(cattle raised ) or 17 percent ( cattle
raised and purchased) on the ir-
rigated farm.

As these comparisons indicate
that approximately twice the invest-
ment would be required on the ir-
rigated farms, a further comparison
was made with a 1,060-acre dryland
cattle-hog farm. This 1,060-acre dry-
land farm would require approxi-
mately the same total average in-
vestment as the 480-acre irrigated
farm. Consequently, this compari-
son furnished an indication of re-
turns from equal investment in a
dryland farm and an irrigated farm.
Labor income on such a partly ir-
rigated cattle-hog farm (buying
additional feeders) would be about
$9,300 compared to $8,800 on the
dryland cattle-hog farm (Table 5).
Labor requirements would be 393
man-days on the partly irrigated
farm and 295 on the dryland farm.















tle. Many valuable leads have been
developed as a result of their work.

Phenothiazine. Other research
workers have investigated the possi-
bilities of using phenothiazine for
the control of cattle grubs. Pheno-
thiazine is now widely recommend-
ed for the control of many helminth
parasites in livestock. If it should
prove useful against grubs as well
it would be a discovery of great
value to the stockman.

Professor A. N. Worden of Hunt-
ingdon, England, has published
some encouraging results using a
mixture of phenothiazine, hexa-
chlorethane, and di-n-butyl tin di-
laurate. Professor Worden has had
some unaccountable failures, how-
ever, and it appears plain much
work remains to be done.

Other encouraging work with
phenothiazine has been reported
from the U. S. Department of Agri-
culture laboratory at Auburn, Ala-
bama. This work, while impressive,
was based on so few animals that
much additional data must be col-
lected before definite conclusions
may be drawn. Research reports
from other sources are as yet incon-
clusive as regards the possible value
of phenthiazine for grub control.

The Station Project

The South Dakota Experiment
Station has undertaken a project to
devise a method of controlling the
young larvae before they reach the
backs of cattle. The project consists
of a search for new chemicals that
will kill the grubs in the laboratory,
and a program of field testing of the
more promising chemicals in grub-
infested cattle.
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The laboratory phase of the proj-
ect involves collecting the grubs,
preparing the test media, and
screening the candidate chemicals.
The field phase requires the selec-
tion of presumably infested cattle,
treatment of the animals, and evalu-
ation of the results.

Collecting Grubs. One of the two
species of cattle grubs found in
South Dakota, the common grub
(Hypoderma lineatum), can be
found in considerable numbers in
the connective tissue lining of the
gullets of cattle. Infested gullets
can be obtained at packing plants
during the fall and early winter.

Routine procedure has been to
visit the plant of John Morrell and
Company in Sioux Falls the start of
each week during the time larvae
are found in the gullets. In Brook-
ings the young larvae are dissected
from the gullets and subjected to
the effects of the various chemicals.

Testing Chemicals. Test chemi-
cals are obtained mostly from in-
secticide and pharmaceutical com-
panies, though some are obtained
locally. They are added, at various
concentration, to bovine serum in
covered glass dishes, Five larvae
are added to each dish, and the en-
tire preparation is placed in an in-
cubator for three days.

Grubs are examined at the end of
2 days and again at the end of 3
days. The number of dead larvae
are recorded and the data obtained
each time is compared to the mor-
tality data in control dishes to
which no test chemical was added.

Experiments conducted in the
laboratory during the past 2 years

(



have uncovered 18 compounds that
were toxic to all larvae tested when
held for 72 hours at 100 p.p.m.
(parts per million of the test chemi-
- cal relative to serum). Of this num-
ber seven were toxic at 25 p.p.m. or
below, and three were toxic at 10
p.p-m. or below. A total of 120 com-
pounds have been studied.

Phenothiazine was not toxic to all
larvae tested at 400 p.p.m. A sam-
ple of “Hypolin” containing phen-
othiazine, hexachlorethane, and di-
n-butyl tin dilaurate also failed at
400 p.p.m., though a sample of the
tin compound was toxic to all larvae
tested at 10 p.p.m.

Limitations. It should be realized
. that laboratory screening proce-
dures such as this have great limi-
tations. The obvious advantage is
that a great many compounds can
be studied in a short time and at
much lower cost than correspond-
ing tests run in cattle. The biggest
disadvantage is that conditions in a
glass dish are far different from
conditions within a cow. The next
step after the laboratory selection,
therefore, is to test the more prom-
ising chemicals against natural in-
festations of grubs in cattle.

Toxicity Tests. Before unknown
chemicals can be used in cattle,
something must be known of the
way they affect mammals. Tests of
various formulations of each chemi-
cal are first made on rabbits and lat-
er on sheep before cattle are given
the treatment. Then before a num-
ber of cattle are treated, individual
calves are exposed to each test
chemical.
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Tests in Cattle. During the 1954-
55 experimental season, a group of
28 calves was kept at the College.
These animals were obtained in the
fall from central and western South
Dakota from areas that normally
have heavy infestations of cattle
grubs. These presumably infested
calves were then shipped to Brook-
ings for treatment and observation.

The 28 calves were then weighed
and assembled into seven lots of
four animals each. One lot was used
as a control and one lot was
drenched with “Hypolin,” the pro-
prietary mixture of phenothiazine,
hexachlorethane, and di-n-butyl tin
dilaurate used by Worden in Eng-
land. The other five lots were treated
(either under the skin of the neck
or by stomach tube ) with the mate-
rials that looked best in the 1953-54
laboratory tests.

Efficiency of these tests was
evaluated by four monthly extrac-
tions of grubs during January to
April. The grubs were identified as
to species to determine whether a
chemical might be toxic to one
species but not to the other.

Test Results. Results of this first
year of field testing were negative.
The calves in all seven lots were
heavily infested with both species
of grubs, and while some trends are
apparent in the data, none of the
treatments used can be regarded as
successful. The “Hypolin” treat-
ment was completely unsuccessful
in these tests. Differences in suscep-
tibility to the two species of grubs
were not apparent.

An additional group of 12 pre-
sumably infested cattle were sub-

Continued on page 106



Hard Water Problem Continued from page 83

ener was used. As the amount of
softener was increased to 1, soil re-
moval was more effective. This also
was the peak of efficiency.
Additional softener hindered soil
removal as is shown by the down-
ward slope of the lines in the chart.
Apparently in excessively hard wa-
ter it is necessary to use the proper
amount of softener to get best re-
sults. Either more or less softener
does not appear to be as effective.

More Detergent Needed in
Hard Water

Synthetic detergents dissolve in
hard water and produce good suds.
Still, it is necessary to increase the
amount used as the hardness of the
water increases for more effective
soil removal.

In water of zero grains hardness,
4 grams of synthetic detergent per
liter did not remove more soil than
did 2 grams per liter (Table 2).
Four grams of synthetic detergent
per liter effected more soil removal
than did 2 grams in water of 30
grains hardness. This trend toward
greater soil removal with increased
amounts of synthetic detergent was
even more pronounced at 60 and
120 grains of hardness.

A few of the soaps, softeners, and
synthetic detergents tried in the

Table 2. Comparison of Results Obtained in
Launder-ometer Using Different Amounts of
Synthetic Detergent in Water of Varying
Degrees of Hardness

Units of Soil Removed

2 Gm. Synthetic 4 Gm. Synthetic
Detergent/Liter Detergent/Liter

23.6
22.8
21.3
13.5

Grains of
Hardness
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launder-ometer were selected for
use in a full-size washer. Soaps and
softeners used in correct proportions
and a synthetic detergent were
about equal in removing soil in
water at 35 grains and at 60 grains
per gallon hardness (Table 3).

Since it was found that twice the
amount of synthetic detergent was
necessary for use in extremely hard
water, the quantity of the synthet-
ic detergent was doubled in water
of 120 and 150 grains of hardness.
The synthetic detergent removed
more soil in this extremely hard wa-
ter than the soap and softener. How-
even, these results cannot be consid-
ered as conclusive evidence since
it was not possible to collect more
data at this time.

Homemaker and Laboratory
Results Compared

A number of homemakers
throughout the state have been in-
terviewed on their particular laun-
dry problems. In several of these
homes soiled samples were laun-
dered along with the regular family
washing. These samples were read
at the laboratory before and after
washing to determine the amount of
soil removed.

Methods, machines, and types
and amounts of detergents varied
somewhat. Still it was necessary in
all cases for improved washing re-
sults to increase the amount of soap
or synthetic detergent as water
hardness increased. The results ob-
tained in home washing corre-
sponded closely to the findings in
the launder-ometer studies.

Further work will be necessary









mer grazing. The winter and sum-
mer treatments were replicated and
balanced.

Nine animals were placed in each
“of six groups which were winter-
grazed on comparable range pas-
tures. These pastures have been
deferred each year for winter graz-
ing and are in excellent condition.
The cattle were rotated from pas-
ture to pasture every 2 weeks to
compensate for pasture differences.

They were fed daily a 38 percent
protein supplement composed of
87 percent solvent process soybean
oil meal, 5 percent cane molasses,
8 percent dicalcium phosphate!. It
contained a sufficient vitamin A
supplement®> to add 0, 1,000, or
3,000 U.S.P. units of vitamin A for
each 100 pounds of body weight.

During the winters of 1952-53
and 1953-54, this supplement was
fed at the rate of 1 pound a head
daily from about December 1 until
about May 1, while in 1954-55 it was
fed at the rate of 1% pounds a day.
Late-cut prairie hay was fed in
amounts that the cattle would clean
up readily when grazing was im-
practical during storms or because
of snow cover. This hay was cut
after frost so that it would be simi-
lar to the forage on the winter range.

Summer Phase. For the summer
phase of the study, nine animals
were allotted to each of six com-
parable summer pastures. The pas-
tures had been grazed heavily, mod-
erately, or lightly from about May 1
through December 1 each year since
1942 and correspondingly were in
fair, good, or excellent condition.

Six of these animals were desig-
nated as record animals for measur-
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ing pasture production. The other
three animals were designated as
“put and take” cows. They were
added to or removed from the pas-
ture to secure a utilization of 35-55
percent under moderate grazing,
less than 35 percent under light
grazing, and more than 55 percent
under heavy grazing.

It was planned that all of the
record animals should complete the
grazing season even though in dry
years this might mean heavier use
than desired. The cattle had access
to well water, iodized salt, and a
salt-dicalcium phosphate mineral
mixture containing at least 10 per-
cent phosphorus.

The cows were bred to calve as
3-year-olds. Two closely-related
bulls were used and each served
the cows in a heavily, a moderately,
and a lightly grazed pasture. The
calves were weighed at birth and at
monthly intervals until they were
weaned about November 1. The
cows were weighed each month
throughout the year. Blood samples
were taken in December, January,
and March of each year for vitamin
A, carotene, and phosphorus deter-
minations.

Results and Discussion

No symptoms of vitamin A defi-
ciency have been observed in any
of the cows or calves during the 3
years that this study has been con-
ducted. No differences attributable
to feeding different levels of vitamin
A in the supplement were observed
in the calf crop, birth weights, wean-

1In 1954-55, dicalcium phosphate composed 5.6 percent
of the mixture and soybean oil meal 89.4 percent.
2NOPCAY Type III micratized vitamin A supplement
containing 10,000 U.S.P. units of Vitamin A per gram
was furnished by the NOPCO Chemical Co.






Table 3. December Levels of Vitamin A, Carotene, and Phosphorus in the Blood Plasma of Cows
Summer-Grazed at Different Intensities and Supplemented with Different
Levels of Vitamin A on Winter Range

Intensity of Summer Grazing

Level Heavy Moderate Light Mean
of Vitamin A Vita- Caro- Phos- Vita- Caro- Phos- Vita- Caro- Phos- Vita- Caro- Phos-
Supplemen- min A tene phorus min A  tene phorus min A  tene phorus min A tene phorus
v tation mcg% mcg% mg% mcg% mcg% mg% mcg% mcg% mg% mcg% mcg% mg%
ear
1954
P CR— 25.2 1335 5.25 262 1200 8.70 515 509.5 531 343 2543 651
Ar 235 104.0 826 262 1488 6.52 52.8 518.0 6.07 342 2569 695
Az 262 103.0 596 31.7 154.0 559 542 591.8 4.44 379 294.6 531
Mean . 25.0 1135 6.58 27.7 139.7 7.06 528 539.8 527 354 2679 6.28
1953
Ao 18.8 595 545 182 598 6.63 252 1375 572 20.8 85.6 5.93
Ay 198 61.2 7.63 182 632 890 32.0 121.8 5.63 233 82.1 7.39
A 215 655 6.85 20.0 64.0 735 268 149.8 5.39 23.0 957 6.45
Mean _ 200 62.1 6.64 187 622 7.65 28.0 1363 558 223 87.6 6.60
Both years
Ao 220 965 5.48 222 899 7.66 384 3235 551 275 170.0 6.22
A 21.6 826 794 222 1060 7.71 42.4 3199 5.85 28.8 1695 7.17
A 239 842 6.40 25.8 109.0 6.47 40.5 370.8 491 305 1952 5.88
Mean . 225 87.8 6.61 232 101.0 7.36 40.4 338.0 543 289 177.7 6.44

precipitation were received from
August 1 to January 1, 1953. The dry
fall was reflected in lower plasma
carotene and vitamin A values of
the unsupplemented cattle reported
for March 1953 (Table 2).

The falls of 1953 and 1954 were
tavorable for late growth of forage.
The precipitation was 1.98 inches in
October 1953 and 2.50 inches in
October 1954. Favorable rains were
followed by warm days in Novem-
ber in both years. This produced
new growth of cool season grasses
and germination of winter annuals,
especially Japanese bromegrass.
Plasma vitamin A and carotene val-
ues were high in December 1953,
and were exceptionally high in 1954
in those cows that were grazed on
the lightly-grazed pastures.

The plasma vitamin A values for
the different rates of grazing in
December 1954 were 25.0, 27.7, and
52.8 micrograms per 100 milliliters,
respectively, for heavy, moderate,
and light rates of grazing. The cor-

responding values for plasma caro-
tene were 113.5, 139.7, and 539.8
micrograms per 100 milliliters.

Cool Season Grasses. Higher val-
ues for cattle on lightly-grazed pas-
tures were probably due to the larg-
er proportion of cool season grasses
present in the pastures which were
in excellent condition. These grasses
make fall regrowth and extend the
green feed season when moisture is
plentiful.

In both 1953 and 1954 conditions
were favorable for the germination
and growth of Japanese bromegrass.
In late November of 1954, this in-
vader was about 1 inch high. It was
very abundant on the lightly-grazed
pastures but was rather infrequent
on the heavily and moderately
grazed units. This difference in
abundance was probably due to the
fact that most of the plants were
consumed the previous year on the
more heavily-stocked units and, con-
sequently, there was a limited seed

supply.
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Japanese bromegrass is an unde-
sirable plant on the range, but it
composed part of the diet of the cat-
tle on the lightly-grazed units in the
fall. It was undoubtedly responsible
in part for the high plasma vitamin
A and carotene values observed in
December. Although differences in
plasma vitamin A and carotene were
large in December, the differential
effect of the summer treatments was
not apparent by the end of the win-
ter. Likewise, there was no impor-
tant effect of different levels of vita-
min A supplementation during the
winter on plasma levels of the vita-
min the following December.

Winter Conditions. The winters
of 1953-54 and 1954-55 were open
and mild. Hay was fed only 3 days
during 1953-54 and none was re-
quired in 1954-55. In both years
plasma vitamin A levels remained
high at the January sampling but
showed lower values by March.
However, during February and
early March of 1953, the cattle were
unable to graze 27 days because of
snow cover. They were fed an aver-
age of 14.6 pounds a head daily of
hay containing 6.20 micograms of
carotene per pound. This was poor
quality hay with low carotene con-
tent. However, when fed in this
amount, it supplied more than
enough carotene to meet the recom-
mended allowance of the cattle in
all lots.

The effects of the different levels
of vitamin A supplementation were
thus partially obscured. The caro-
tene and vitamin A values at the
midwinter sampling in January 1953
were lower than those reported for
March in all lots. This was the only
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year in which the vitamin A levels
in the plasma reached levels consid-
ered to be borderline for reproduc-
tion by some workers.

Vitamin A Supplement. The aver-
age plasma vitamin A values were
higher each year in the lots which
received a vitamin A supplement.
This difference was statistically sig-
nificant. Plasma carotene levels
were not affected by the vitamin A
supplementation.

Plasma carotene levels were high
and were strongly correlated with
plasma vitamin A at the December
samplings (r=0.96).> However, by
the end of the winter the carotene
values were considerably lower than
the December sampling. They were
not strongly correlated with vitamin
A, even in those animals which re-
ceived no supplementation of vita-
min A (r=0.43).

These observations would sug-
gest that the cattle receiving no vita-
min supplement were mobilizing
vitamin A reserves to maintain
about normal plasma vitamin A
levels. This was substantiated at the
March sampling in 1954 by the use
of an ethyl alcohol drench.

Other workers have reported that
a large dose of alcohol will mobilize
vitamin A reserves in the liver and
thus increase plasma vitamin A val-
ues. Each cow was drenched with
95 cc. of 50 percent solution of ethyl
alcohol for 100 pounds body weight.
They were bled before and 4 to 6
hours after drenching. The increase
in plasma vitamin A between the
two bleedings was used as an indi-
cation of the liver reserves of the
animal. This technique indicated

3r=1.00 would mean that the two values were perfectly
corrclated while r=0.00 would mean the two values
were not related.






Will Irrigation Pay Continued from page 90

Comparison of total investment for various organizations and sizes of farms under dry-
land and partial irrigation, central South Dakota, calculated on projected price level.
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farm indicated that irrigation would
reduce fluctuations in income by 70
percent and in feed production by
69 percent.

Information on the other sizes of
farms and organizations considered
in the cooperative study, as well as
the problems likely to be encount-
ered in changing from dryland to ir-
rigation farming, is presented in
South Dakota Agricultural Experi-
ment Station bulletin 444. However,
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a farmer who is interested in com-
paring the profitability of his pres-
ent dryland farming operations with
irrigated farming on his farm needs
to work out plans for his own situa-
tion. The results reported in this
study represent averages for typical
situations, and, in general, they will
need to be modified to fit individual
situations. (Project 198. Leader:
Rex D. Helfinstine, Economist,
USDA.)
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Table 5. Comparison of a 1,060-Acre Dryland Cattle-Hog Farm and a 480-Acre Partly Irrigated
Cattle-Hog Farm, Central South Dakota, Projected Price Level*

480-Acre
1,060-Acre Partly Irrigated

Item Dryland Farm Farmt
Dry cropland (acres) 733 42
Irrigated crops (acres) ... o . o 232
Irrigated pasture (acres) ..ooeooooeeceees 56
Native pasture and hay (acres) ... 322 145
Other land (acres) 5 5
Total (acres) 1,060 480
Beef cows (number) 20 17
Purchased feeders (number) ... 59
Sows (number) 30 30
Poultry (number) 100 100
Labor used, oper. (man-days) ... 236 243
Labor used, hired (man-days) . 59 150
Total investment (dollars) . 55,148 55.231
Total receipts (dollars) ... 20,708 26,938
Total expenses (dollars) _. 9,318 14,926
Net cash income} (dollars) ... 12,341 12,909
Interest on investment§ (dollars) 2,591 2,702
Depreciation (dollars) 951 897
Net farm incomell (dollars ... 11,390 12,012
Labor and management income# (dollars) . 8,790 9,310

Capital income** (percent) 16.2 17.0

*Hogs raised limited to 30 litters; cattle sold as slaughter cattle,
+Using Bureau of Reclamation estimate of $5 per acre of irrigable land for annual operation and maintenance
charge and $3 per acre for annual construction charge (deferred first 10 years, charged next 40 years).

$Defined as total receipts less total expenses, not including depreciation or interest on investment.
$At 4 percent on real estate and 6 pcrcent on average investment in machinery and livestock.

liDefined as total receipts less total expenses, not including

interest on investment.

#Defined as total receipts less total expenses and interest on investment.
#*Defined as net farm income less charge for operator labor (at $4.70 a day) and management (at 7 percent of
total receipts less feed and feeders purchased), and expressed as percentage of total investment.

Field Picker-Sheller Continued from page 91

ears to fall. The sheller had to be set
to break the cobs into fine pieces be-
cause of the many small ears and the
light yield over high ground. This
caused some loss from the separator
unit.
Cold Air Drying

On October 22, after enough corn
was in the bin to cover the ventila-
tor ducts, a cold air fan was started.
It ran continuously until November
19 (28 days), at which time the
corn tested 14 percent moisture.

The drying equipment consisted
of metal ducts on the floor of a 1,000-
bushel steel grain bin. The ducts
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provided an even air flow to all parts
of the bin. A 3-horsepower electric
motor and backward curved radial
flow fan was used. This fan could
have been used for two or three bins
at the same time for cold air drying.

During the 28 days of running
there was some cold weather but
few rainy days. Drying conditions
were favorable. Years when condi-
tions are similar to 1954, field picker-
sheller work with cold air drying
seems to be an efficient way of har-
vesting corn. (Project 246. Leader:
H. H. DeLong, Agricultural Engi-
neering Dept.)
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